Purpose of the Study: To compare the risk of long-term nursing home (NH) admission and the level of functional and cognitive impairment at the time of long-term NH admission in the Program of All-Inclusive Care for the Elderly (PACE) and in 1915(c) aged and aged and disabled waiver programs. Design and Methods: Cohorts of new waiver and PACE enrollees in 12 states were identified (in 2005-2007) and followed (through 2009) using the Medicaid Analytic Extract and the Minimum Data Set. Individual-level outcomes of interest were time from waiver or PACE enrollment to long-term (90+ days) NH admission and functional (29-point activities of daily living [ADL]) and cognitive (7-point Cognitive Performance Scale [CPS]) impairment at NH admission. An overall measure of impairment was also created and categorized as low (ADL < 17 and CPS < 3) versus high (ADL ≥ 17 or CPS ≥ 3). The key independent variable was enrollment in PACE versus waiver program. County-level covariates were included. Analyses employed multivariable models including competing risk proportional hazard and linear and logistic regressions. Results: Compared with waiver enrollees, PACE enrollees had 31% lower risk of long-term NH admission (p < .001). At NH admission, they were overall significantly (p < .0001) more cognitively impaired (0.34 point), with 55% higher odds of severe (CPS ≥ 4) cognitive impairment (p < .001) and 45% higher odds of having overall high impairment (p = .003). Implications: PACE may be more effective than 1915(c) aged and aged and disabled waiver programs in reducing long-term NH use and may be particularly well suited to supporting cognitively impaired individuals, enabling them to remain in the community longer.
waiver programs serve NH-eligible older adults, most of whom are dually eligible for Medicare and Medicaid.
PACE organizations provide the full range of Medicare and Medicaid covered benefits, without limits on type or duration of services, in exchange for monthly capitated payments from Medicare and Medicaid. Health services in PACE are fully integrated under a single organizational entity, which assumes financial risk for all care including NH, creating incentives to offer extensive HCBS in order to reduce long-term NH utilization. In contrast, waiver programs provide a less comprehensive range of services at lower levels of care coordination and face somewhat different incentives because they are not financially responsible for institutional care.
Several studies have suggested that the availability of more extensive home-and community-based services (HCBS) leads to a reduction in NH use. Higher HCBS expenditures were associated with decreased risk of longterm NH admission among childless seniors (Muramatsu et al., 2007) , decreased end of life relocation to a NH among Medicaid decedents (Muramatsu, Hoyem, Yin, & Campbell, 2008) , lower prevalence of low care (determined based on Resource Utilization Groups Scores [RUGS] to have relatively less need for LTSS) residents in NH (Hahn, Thomas, Hyer, Andel, & Meng, 2011) , and decreased permanent NH placement among enrollees in a 1915(c) waiver program for the older adults and disabled in Michigan (D'Souza, James, Szafara, & Fries, 2009 ).
Studies on the success of PACE in reducing NH admissions have produced mixed results, perhaps reflecting different study designs. Most of these studies (Beauchamp, Cheh, Schmitz, Kemper, & Hall, 2008; Chatterji, Burstein, Kidder, & White, 1998; Nadash, 2004) failed to distinguish between short, rehabilitative stays and long-term NH stays and some did not use waiver enrollees as the comparison group (Chatterji et al., 1998; Nadash, 2004) . The most recent evidence, based on propensity score matched groups from eight states (Ghosh, Schmitz, & Brown, 2014) , suggests that compared with 1915(c) aged or aged and disabled waiver programs, PACE reduces long-term NH use whereas increasing short-term, rehabilitative NH use.
The objectives of the present study were (a) to confirm that PACE reduced long-term NH admissions compared with waiver programs using more states and a study design that incorporates the competing risk of death and (b) to determine whether PACE enrollees had greater functional and/or cognitive impairment at NH admission compared with waiver program enrollees. Because both functional and cognitive impairment are highly predictive of NH admission (Gaugler, Duval, Anderson, & Kane, 2007; Miller & Weissert, 2000) , greater impairment at NH admission may be indicative of a successful delay in such an admission. Furthermore, comparing functional and cognitive impairment at NH admission does not rely on the comparability of the cohorts when they respectively enter either PACE or waiver programs. This is a major advantage over other study designs.
Conceptual Model
We employed the framework introduced by Kodner and colleagues (Kodner & Kyriacou, 2000; Kodner & Spreeuwenberg, 2002) and Leutz (Leutz, 1999) as the conceptual basis for our study. Kodner and colleagues utilized the biopsychosocial model of illness to explain the multidisciplinary nature of patient needs and used systems theory to explain the interdependence of the separate but interconnected components of the health care system.
Integration is required for a system to function without fragmentation, with more complex systems requiring higher levels of integration. Patients with complex conditions requiring continuous care often need services from health care providers across multiple settings. Providing and coordinating such care are more complicated and require integration of services across providers, care settings, and payers. Leutz identified three levels of integration, ranging from linkage, to coordination, to full integration. While linkage and coordination may be appropriate for a broader spectrum of patients, integration is appropriate for those with the most complex, multidisciplinary needs, which include many of the NH-eligible older adults who enter PACE and waiver programs.
Unlike the 1915(c) waivers, which employ a less integrated form of care coordination, PACE represents a fully integrated model of care in which pooling of Medicare and Medicaid resources allows for greater service flexibility and substitution, and the ownership/control of virtually all primary care service components, as well as the use of comprehensive interdisciplinary care teams, facilitates much greater coordination and continuity of care (Kodner & Kyriacou, 2000) . Controlling for the external environment and for the characteristics of the populations enrolled in PACE and the waiver programs, we suggest that a more comprehensive and integrated model such as PACE is better positioned to monitor and respond to their enrollees' care needs, thus more effectively delaying long-term NH admission until it is made necessary by more severe health impairment. We hypothesized that PACE enrollees were at decreased risk of long-term NH admission and that they were more severely impaired at the time of long-term NH admission compared with waiver enrollees.
Design and Methods

Data
The two principal sources of data for this study were the Medicaid Analytic Extract Personal Summary (MAX PS) file and the Minimum Data Set (MDS). The MAX PS file, one of the five MAX files consisting of administrative and claim records for the Medicaid population, includes data on beneficiaries' demographic characteristics, eligibility, and service utilization. The MDS is a nationwide data set used for the comprehensive assessment of all NH residents (regardless of payer) who reside in Medicare-or Medicaid-certified NHs.
MAX and MDS data from 2005 to 2009 were used for this study and linked using the "beneficiary id," an encrypted individual identifier. Both MAX and MDS are widely used in research.
We relied on the Area Health Resource File (AHRF) database and the Brown LTCfocUS database for countylevel information relevant to LTSS use. In each of these states, two cohorts were formed: those who entered 1915(c) aged or aged and disabled waiver programs and those who entered PACE. A new enrollee was defined as being enrolled in a given month, but not in the program during the prior 3 months (Foster, Schmitz, & Kemper, 2007) . Because individuals may enter programs multiple times, only the first enrollment occurrence was included. The study population was limited to people who were dually eligible for Medicare (based on the annual crossover variable in addition to the Medicare original reason code in the MAX data) and Medicaid and who were aged 55 or older. In each cohort, only those who experienced a long-term NH admission through 2009 were included in the analysis of functional and cognitive status.
Study Population
Individuals who met entry criteria into the respective cohorts may have discontinued use of a waiver program or PACE substantially prior to NH admission, and thus, the NH admission may not have reflected the inability of the particular program to meet their needs. Therefore, those who disenrolled, from either PACE or waivers, more than 90 days prior to NH entry were excluded from the study. Disenrollment from PACE or waivers occurred if there was a record of enrollment in 1 month and not in the subsequent month. If this happened multiple times, the last time was considered the disenrollment.
There were 97,035 waiver enrollees and 4,733 PACE participants included in the time to NH admission analysis. These were obtained after identifying 101,120 waiver enrollees and 5,031 PACE enrollees and eliminating those with any missing data and those who disenrolled from HCBS more than 90 days before entering a NH, selecting only the first observation for anyone who entered an HCBS program more than once and excluding anyone who entered multiple programs within the same year or who entered a NH on the same day they entered PACE or a waiver program. There were 15,727 waiver enrollees and 587 PACE enrollees included in the analysis of functional and cognitive status, for those individuals who subsequently entered a NH for a long-term stay.
Measures
We had two outcomes of interest: (a) time from waiver or PACE enrollment to first long-term NH admission and (b) functional and cognitive status at the time of first long-term NH admission. Based on the MDS, we defined a long-term NH admission as one followed by a quarterly assessment (MDS data from 2010 was used to determine whether admissions in the final quarter of 2009 were long-term NH admissions). This is similar to approaches used in prior studies (Gaboda, Lucas, Siegel, Kalay, & Crystal, 2011; Li, Zheng, & Temkin-Greener, 2013; Wei, Simoni-Wastila, Zuckerman, Brandt, & Lucas, 2014) . If someone entered a NH and died before a quarterly assessment, the admission was not considered long term. Functional impairment at the time of first long-term NH admission was measured using the 0-28 point MDS long-form scale for activities of daily living (ADL) (Morris, Fries, & Morris, 1999) . Cognitive impairment was measured using the 0-6 point MDS Cognitive Performance Scale (CPS), with severe cognitive impairment defined as a score of 4 or above (Morris et al., 1994) . Building on a previous categorization scheme (Li & Cai, 2014) , we also created an overall measure of impairment that categorized low (ADL < 17 and CPS < 3) versus high (ADL ≥ 17 or CPS ≥ 3) impairment.
The key independent variable of interest was whether the person was enrolled in a 1915(c) aged or aged and disabled waiver program or in PACE.
Individual-level covariates, derived from MAX and MDS, were age (at time of entry to either PACE or waiver program); gender; race; medically needy Medicaid eligibility status; high school graduation status; whether English was the primary language; and marital status (dichotomized as married or not). The time between waiver or PACE enrollment and NH admission was also included in the analysis of functional and cognitive status because the length of time spent in an HCBS program may be associated with health status at NH admission.
County-level covariates were included based on the individual's county of residence urban/rural status based on the Rural/Urban Continuum Code from the AHRF categorized as metropolitan (codes 1-3), urban non-metropolitan (codes 4-7), and rural (codes 8-9); female labor force participation, associated with the availability of family caregivers, calculated from the AHRF as the number of employed females in the civilian labor force (2006) (2007) (2008) (2009) (2010) divided by the number of females aged 20-64 years in 2010; average NH occupancy rate among NHs in a county in 2006, from the LTCfocUS database, defined as the number of occupied beds in a facility divided by the total number of beds in the facility and then averaged across all facilities in the county; the number of NH beds per 1,000 people aged 65 and older, calculated using the AHRF as the number of skilled nursing facility beds in 2006 divided by the population of older adults aged 65 and older in 2010; the number of home health care agencies per 1,000 people aged 65 and older, calculated using the AHRF as the number of agencies in 2006 divided by the population of older adults aged 65 and older in 2010; and the Herfindahl index for the NH market from the 2006 LTCfocUS database.
Analytical Strategy
Univariate analyses included means and standard deviations for continuous variables and proportions for categorical variables. A competing risk proportional hazard model (death being the competing risk) with state dummies and accounting for county-level clustering was used to compare time to long-term NH admission for the PACE and waiver cohorts, controlled for individual and contextual covariates.
Mixed models with state fixed effects and county random effects were used to compare the level of impairment at the time of long-term NH entry in waiver programs and PACE, accounting for individual and contextual covariates. Separate models were used for functional and cognitive disability. Logit models with state fixed effects and county random effects were used to compare the likelihood of having severe cognitive impairment (CPS ≥ 4) at the time of long-term NH admission and to compare the likelihood of having overall high impairment (ADL ≥ 17 or CPS ≥ 3) at long-term NH admission. SAS, version 9.3 (SAS Institute, Inc., Cary, NC) and Stata version 12 (Statacorp, College Station, TX) were used for the analyses.
Results
Compared with waiver enrollees, those who entered PACE were less likely (13% vs. 17%, p < .0001) to enter a NH for a long-term admission (Table 1) . Those who entered PACE were much less likely to be White (36% vs. 62%, p < .0001) and much more likely to be medically needy (12% vs. 2%, p < .0001) compared with those who entered the waiver programs. Other statistically significant differences between the cohorts were with regard to gender, time until NH admission, and primary language (Table 1) .
After controlling for individual and contextual factors, PACE enrollees had a 31% lower instantaneous risk (p < .001) of long-term NH admission than waiver program enrollees. Blacks had 20% lower (p < .001) and Hispanics had 40% lower (p < .001) risk of NH admission. Those who were eligible for Medicaid through the medically needy program had more than double the risk (p < .001) and males had 3% higher risk (p < .001) of NH admission. At the county level, residents in counties with higher female labor force participation, higher NH occupancy rate, larger NH bed size, or a more monopolistic NH market (higher Herfindahl index) had incrementally higher risk of longterm NH admission, whereas residents in counties with more home health agencies had incrementally lower risk (Table 2) .
To assess functional and cognitive impairment at the time of NH admission, both individual and contextual factors were controlled (Table 3) . We found no statistically significant differences with regard to functional status at NH admission between the two cohorts. However, those who entered a NH from PACE were significantly (p < .0001) more cognitively impaired (by 0.34 points on the 0-6 point CPS) than those who entered a NH from waiver programs.
Those who were in receipt of HCBS for a longer period of time before entering a NH, were older, were Black, had medically needy status, did not complete high school, whose primary language was not English, or were married, were incrementally more functionally and/or cognitively impaired at long-term NH admission. Males were more cognitively impaired and less functionally impaired than females. Those from rural counties, counties with higher female labor force participation, counties with larger NH bed size, and counties with a more monopolistic NH market (higher Herfindahl index) had incrementally lower functional and/or cognitive impairment at long-term NH admission. Those from metropolitan counties had greater cognitive impairment. Year of entry was also statistically significant, possibly due to the differing length of observation depending on year of entry (Table 3) .
In focusing on severity of cognitive impairment and overall impairment, PACE enrollees had 55% greater odds (p < .001) of being severely cognitively impaired (CPS ≥ 4) and 45% higher odds (p = .003) of having overall high impairment (ADL ≥ 17 or CPS ≥ 3), at time of long-term NH admission, compared with waiver enrollees (Table 4) .
Discussion
In a process known as rebalancing, states have substantially increased the proportion of LTSS spending devoted to HCBS from 18% in 1995 to 44% in 2009 (Eiken et al., 2011) . One of the goals of this expansion is for investments in HCBS to delay or substitute for NH use.
Our findings suggest that compared with loosely integrated waiver programs, enrollees of PACE organizations, which offer substantial service integration, experienced significant reductions in institutional placement. In addition, PACE enrollees were significantly more cognitively impaired, more likely to be severely cognitively impaired, and more likely to have high overall (based on functional and cognitive) impairment at long-term NH admission compared with enrollees in 1915(c) aged or aged and disabled waiver programs. This suggests that part of the reason PACE had lower long-term NH use may be attributed to the support which these programs provide to their participants, enabling them to remain in the community longer, despite higher levels of cognitive and overall impairment.
The integrated care provided by PACE relies on a highly developed infrastructure. PACE sites operate within a fully capitated environment in which Medicare and Medicaid funding is pooled to provide a very comprehensive benefit package that includes primary medical care, acute care, rehabilitative and recreational therapies, long-term care, social services, personal care, meals, and so on. Care integration is further facilitated through patient-centered care plans, the use of interdisciplinary team approach to care provision, a focus on day center attendance where services are actively managed and care is proactive, and reliance on physicians and other clinical staff who are PACE employees or contractors (Gross, Temkin-Greener, Kunitz, & Mukamel, 2004; Mukamel et al., 2007) . In some PACE sites, supportive housing is also available. Although it is tempting to consider which of these program features may be most effective in delaying or reducing institutional placement, it is not within the scope of this study to isolate specific aspects of PACE that facilitate reductions in NH admissions.
Because establishing a PACE program is resource intensive, some states, while modeling their own integrated Medicare-Medicaid managed care programs on a PACE prototype, have modified some of its features. Examples include the Wisconsin Partnership Program (Kane, Homyak, Bershadsky, & Flood, 2006) and Massachusetts Senior Care Options (JEN Associates, 2013) . Furthermore, with the passage of the Affordable Care Act, two new federal offices have been established to test new models of Medicare-Medicaid integration to better align incentives in order to rapidly expand coordinated and cost-effective services to the dually eligible population. As of July 2014, 10 states had finalized plans to implement Medicare and Medicaid capitated financial alignment demonstration programs for dual eligible beneficiaries (Kaiser Family Foundation, 2014) . The financial incentive to avoid NH placement is expected to encourage a greater level of integration than presently exists. All 10 states will use managed care plans for care coordination, but unlike PACE that uses employee caregivers, these managed care plans will typically contract with outside HCBS providers. It remains to be seen how these programs affect NH use for their enrollees and whether it will be possible to isolate specific programmatic features or whether the whole may be greater than the sum of its parts.
Aside from the programmatic features, our findings also suggest the importance of several other factors in influencing the transition of enrollees in HCBS programs (waivers or PACE) to long-term NH admission. These findings suggest that Blacks and Hispanics are at lower risks of NH admission and that Blacks remain in the community longer despite greater levels of impairment. With regard to other factors, this study also suggests that the presence of informal care (being married, lower female labor force participation) helps delay NH admission and that HCBS programs in rural areas may be less successful in meeting the needs of their enrollees compared with those in more urban areas. Several limitations should be noted. First, the data from the 12 states on which this study is based may not be generalizable to the rest of the United States. Second, as with other observational studies, the possibility of unmeasured differences between those who chose to enter PACE and those who chose to enter waiver programs, which could be correlated with the risk of NH admission, exists. For example, data on health status at entry to PACE or waiver programs are unavailable. If PACE enrollees are less impaired than waiver enrollees at enrollment, this could explain the lower risk of long-term NH admission among PACE enrollees. Nonetheless, the worse cognitive status, greater likelihood of having severe cognitive impairment, and increased likelihood of having overall high impairment of PACE enrollees at the time of longterm NH admission suggest that at least some of the reduction in risk of long-term NH admission was due to the effect of PACE relative to the waiver programs and not merely to unobserved differences in health status at entry. On the other hand, if PACE enrollees are more impaired than waiver enrollees at enrollment, the finding of lower risk of long-term NH admission is more impressive. The finding of greater impairment at NH admission is still relevant because it shows that the difference in impairment between the PACE and waiver populations extends also to the relatively small subsets of each of the two populations who ultimately enter a NH. Other unmeasured variables that are relevant to long-term NH admission include preferences for community versus institutional dwelling, quality of NH care, and availability of informal caregivers (although we have controlled for marital status and female labor force participation).
In conclusion, our findings suggest the need to focus more attention on the issue of targeting, that is, whether some individuals would be better served in a particular program. As states continue to expand HCBS and develop integrated Medicare-Medicaid models for dual eligibles, policymakers should pay increased attention to which individuals are best served by which form of LTSS. Our finding that PACE enrollees have worse cognitive status and are more likely to have severe cognitive impairment at the time of long-term NH admission may suggest that PACE, which provides comprehensive and fully integrated health and social support services, is better equipped to handle enrollees with cognitive impairment compared with significantly less integrated waiver programs.
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